There is a long and lively debate in the literature about the origin of the Bauschinger effect in polycrystalline materials, the most widely accepted explanation being the easier movement of dislocations during reverse loading causing the reduction of the yield stress. Other explanations include incompatible deformation at the grain scale and change of dislocation cell structures during forward and reverse loading, but recent publications show these phenomenological explanations of the Bauschinger effect are not holistic. In the experimental work presented here, we have investigated the role of micro residual lattice strain on the origin of the Bauschinger effect in type 316H austenitic stainless steel using in-situ neutron diffraction. Standard cylindrical specimens were tension-compression load cycled at room temperature with the loading interrupted at incrementally larger compressive and tensile strains followed by reloading to the tensile loop peak strain. Mirror symmetric cyclic tests were also performed with tensile and compressive load interruptions followed by compressive reloading to the compressive loop peak strain. A strong correlation is demonstrated between the evolution of residual lattice strain in the grain families and the change in magnitude in macroscopic yield stress, peak stress and the shape of the yielding part of the stress-strain curve for both the cyclic tension yield and compression yield tests. This implies that the residual lattice strain generated by grain scale elastic and plastic deformation anisotropy is the primary source of the Bauschinger kinematic hardening effect observed in type 316H austenitic stainless steel.
Introduction
Kinematic hardening of steel during tension-compression cyclic loading was first described by Bauschinger [1] in 1886. In his paper he established the following two laws [2] :
• If a bar is loaded beyond its elastic limit, this increases the elastic limit of the bar for a subsequent load in the same direction.
• Plastically deforming a bar in tension or compression reduces the elastic limit of the bar for a subsequent compression or tension loading respectively. The more the bar has deformed plastically the greater the reduction in the reverse loading elastic limit.
The Bauschinger effect can significantly affect the deformation response of materials and structures which experience tension-compression cyclic loading, by altering the material's elastic limit during the reverse cycle. Such effects can, therefore, be important for life estimation of metallic components in practical applications, for example, power generation plant components. Inelastic constitutive models (for example [3] ), are usually used to predict the evolution of stress-strain during such cyclic loading. Such models often use Bauschinger tests as means for characterising work hardening in the material. Therefore in order to develop an accurate inelastic constitutive model for a material it is critical to understand the mechanisms controlling the Bauschinger effect.
The Bauschinger effect has been observed in many single crystal and polycrystalline metallic materials including aluminium [4] , nickel [5] , steel [6, 7] , copper and brass [8] . Many investigations have been conducted exploring the origin of the observed Bauschinger effect in these and other metals. However, the number of models or theories that have been developed to explain the Bauschinger effect is almost equal to the number of investigations [9] . The theories can be divided into two overarching groups; continuum and microstructure based. Generally speaking, continuum theories describe the Bauschinger effect in terms of back stresses, generated due to inhomogeneous deformation in the material, while microstructure based theories describe it in terms of dislocation structures and those interactions with other dislocations, precipitates etc. in the material's microstructure during forward and reverse loading.
The most accepted microstructure based explanation for the Bauschinger effect of Orowan [10] and Sleeswyk [11] describes the mechanism in terms of easier reversibility of dislocation motion upon load reversal. Among notable theories, Mughrabi [12] proposed that incompatibility of deformation between harder cell walls and softer cell interiors of dislocation cell type structures caused the Bauschinger effect. It is well evidenced that formation of dislocation cell type structures induces internal stress in the material [13] [14] [15] , and a number of investigations [12, [16] [17] [18] have been conducted correlating such stresses with the Bauschinger effect. Moreover, a number of semi-phenomenological theories [16, [18] [19] [20] [21] [22] [23] [24] [25] [26] have described the correlation between the changes in dislocation structures during reverse loading and the material's hardening behaviour. These models postulate formation of dislocation structures and dissolution of the structures during reverse loading as the primary cause of the Bauschinger effect in metals. However, such theories of dislocation cell type structures in polycrystalline materials have been contradicted by others, for example [20, 27, 28, 29, 30, 31] . In the light of these recent publications, it can be stated that dislocation cell type structures and changes of these structures during the cyclic loading direction change have no unique relationship with the observed Bauschinger effect.
Recently, the contribution of residual lattice stress (also termed type II residual stress, intergranular stress, internal stress, micro residual stress and misfit stress) to the Bauschinger effect has been discussed [32, 33, 34] . Lattice residual stress/strain originates due to a combination of elastic and plastic anisotropy of deformation at the grain scale. Its potential role in the kinematic hardening of metals was predicted a long time ago [35, 36] . However, there is little published experimental evidence characterising the relationship between micro residual stress and observed macroscopic deformation in polycrystalline materials.
In this paper, we present results from a set of uniaxial cyclic stressstrain tests which investigate the relationship between the evolution of internal lattice residual strains and observed macroscopic Bauschinger effect in AISI Type 316H austenitic stainless steel at room temperature. In-situ neutron diffraction is used to measure the evolution of residual strains in variously oriented crystallographic grain families after being interrupted at various points in the forward loading cycle and correlating these residual strains with the observed change in macroscopic yield stress during the following reverse and forward loading cycle. We believe this is the first time that a direct correlation between micro residual strain and the Bauschinger effect has been quantified experimentally.
Material and experimental technique
The cyclic stress-strain specimens for the experiment were machined from as-received AISI type 316H austenitic stainless steel bar and then solution heat-treated (1050°C heat soak for 1 h followed by a water quench). The cylindrical test specimens had a gauge diameter of 8 mm, a gauge length of 14 mm and a total length of 74 mm.
Lattice strain measurement using neutron diffraction is a well-established technique [37] . For the present study, in-situ neutron diffraction was used to measure the evolution of lattice strains during cyclic deformation. The experiment was conducted using the Engin-X Time of Flight (ToF) neutron diffraction instrument [38] at the Rutherford Appleton Laboratory, UK. The ToF technique allows the change of lattice spacing between crystallographic planes to be measured for variously oriented grain families simultaneously. The measured spacings are then converted to elastic lattice strain values for specific grain families. The Engin-X instrument is equipped with a stress-rig for in-situ experiments which allowed measurement of the evolution of lattice strains as a function of applied load and strain path. A neutron gauge volume of 4 × 6 × 4 mm 3 was used with an average neutron counting time of~300 s per measurement point. The macroscopic strain was measured using an Instron extensometer placed in the gauge length of the specimen.
Experimental plan
The aim of the first test was to investigate the changes in cyclic tension yield stress with respect to various load interruptions in tension and compression, hence this experiment is denoted 'tension yield test'. The aim of the second test was to investigate the changes in cyclic compression yield stress again with respect to various load interruptions in tension and compression interruptions, accordingly, this second experiment is denoted 'compression yield test'.
First, a type 316H austenitic stainless steel specimen was subjected to a small stabilising load (5 MPa stress) and the reference lattice spacing (d 0 ) between lattice planes measured for a number of crystallographic grain families. A grain family consists of a set of grains with similar crystallographic orientation, of which the corresponding hkl plane normal lies parallel to the scattering vector of the diffraction. The specimen was then subjected to continuous tension-compression cyclic loading, starting in tension, with a strain rate of 7 × 10 −6 s −1 over a total strain range of ± 1% up to the point of saturation of cyclic isotropic work hardening in the material. Upon reaching an isotopically saturated work hardened stage, the loading of the specimen was interrupted at various tensile and compressive strains, such that, a pronounced Bauschinger effect was observed in the material's yielding behaviour during reloading cycles. The interruption strains were chosen systematically at an interval of 0.2% strain. The interruption points of compression yield test shown in a typical saturated cyclic stress-strain curve of type 316H stainless steel. In (a), points A-G were interrupted while going into compression from a tensile peak strain of 1%. The specimen was reloaded to tensile peak strain after these interruptions. Points H-N were interrupted while going into tension from a compressive peak strain of − 1%. The specimen was unloaded to near zero stress (~5 MPa) and reloaded back to tensile peak strain of 1% after these interruptions. In (b), points O-U were interrupted while going into tension from a compressive peak strain of − 1%. The specimen was unloaded to compressive peak strain after these interruptions. Points V-AB were interrupted while going into compression from a tensile peak strain of 1%. The specimen was unloaded to near zero stress (~5 MPa) and reloaded to compressive peak strain of − 1% after these interruptions. The black arrows show the direction of loading.
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the tension yield test and the compression yield test are shown in Fig. 1 (a) and (b) respectively. A few interruption points were skipped in the middle because of the limited neutron experiment beam time available. After interruption at any point, the specimen was elastically unloaded or reloaded to 5 MPa stress from tension and compression respectively. The elastic lattice strains in at least 5 grain families were measured at this stabilised "unloaded" state. This allowed the measurement of residual lattice strains corresponding to the interruption points in the cycle. Following this measurement, the specimen was reloaded to the tension peak strain (1%) for the tension yield test and compression peak strain (− 1%) for the compression yield test. The residual lattice strains were also measured at the peak cyclic strain positions by unloading from the peak strain to 5 MPa in the next cycle. The macroscopic yield stress was measured for the reloading cycle after any interruptions, at a strain offset of 0.05%. This level offset of strain, which is smaller than the 0.2% or 1% levels conventionally used for defining yielding proof stress, was deliberately chosen to measure more precisely the effect of the residual lattice strain on the initiation of macroscopic yielding. In between each interrupted cycle, at least 2 full cycles were performed to return the specimen to the isotopically saturated hardened state.
Tension yield test
4.1. Role of residual lattice strain on macroscopic yielding Fig. 2 shows the tension yield test macroscopic deformation curves during tension-compression cyclic loading with interruptions at various strains under compressive and tensile loading respectively. The tensile yield stress in the reloading cycle is observed to systematically decrease with the increase of interruption strain in compression. Conversely, the tensile yield stress was found to systematically increase with the increase of interruption strain in tension. In other words, the results first show that the further the elastic limit is exceeded in the compressive direction, the lower the yield stress in the subsequent tension reloading cycle, and secondly the further the elastic limit is exceeded in the tensile direction, the higher the yield stress in the subsequent tension reloading cycle. The measured tensile yield stresses with respect to various compression and tension interruption strains are shown in Table 1 and presented in Fig. 3 .
The yield stresses show a large variation with respect to interruption strains. The range of variation in yield after compression and tension interruptions is similar (194 MPa and 188 MPa). The monotonic tensile yield stress of undeformed type 316H stainless steel at 0.05% strain offset is 179 MPa [39] . It is evident that for the case of tension interruptions, the macroscopic yield stress is always higher than the undeformed yield stress and for the case of compression interruptions, the yield stress is less than the undeformed material for small compressive deformation excursions and greater for large compressive excursions.
Lattice strains of at least five grain families parallel to the loading axis (axial) and transverse to it were recorded in the unloaded state. Results for the axial direction alone are presented in this paper. Strains Fig. 2 . Macroscopic stress-strain curves for the tension yield test showing interruptions in loading and variation of the shape and magnitude of yielding in the reloading cycle after these interruptions. After each interruption, the load was reduced and increased to 5 MPa for (a) compression and (b) tension interruptions followed by reloading to 1% tensile peak strain. The black arrows show the direction of loading. measured by neutron diffraction in the loading direction are more reliable than for transverse directions [40] [41] [42] owing to higher uncertainty regarding the exact grain population being sampled in the latter.
Investigating the lattice strains of the grain families covering the full spectrum of anisotropy is sufficient to provide a complete insight of the microscopic deformation mechanisms [42] . During uniaxial tensile/ compressive deformation of undeformed type 316H stainless steel, the {220} grain family usually yields first, the {200} grain family last and the {311} grain family generally exhibits grain average behaviour [42] . Results from these three grain families alone are presented and discussed in the remainder of this paper as they represent the behaviours of plastically weaker, stronger and average grains in type 316H austenitic stainless steel.
Before presenting the neutron diffraction measurements during cyclic loading, the mechanism by which residual lattice strains are generated is described. Fig. 4 shows the deformation of three differently oriented grain families during a room temperature tensile test of type 
austenitic stainless steel at room temperature. It can be observed that, with increasing applied stress, the elastic lattice strains in the {220} grain family stopped increasing at an applied stress of1 00 MPa, implying grains belonging to this family have started to deform plastically at that point, while the grains of the other two families are still deforming elastically. (b) Schematic plot showing relative yielding of the 3 grain families with increasing applied stress. figure) changes the order in which the yielding occurs first as well as how that determines the applied stress at which macroscopic yielding initiates. Moreover, the schematic shows how the difference between the yield stresses of different grain families is varied owing to the residual strains which change the shape of elastic to plastic transition of the macroscopic stress-strain curve, as discussed later in this paper.
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Materials Science & Engineering A 707 (2017) [576] [577] [578] [579] [580] [581] [582] [583] [584] 316H stainless steel. It can be observed that with increasing applied stress the grain families elastically deform with different slopes depending upon the orientation-specific crystallographic elastic modulus. More interestingly, with increasing applied stress, the elastic lattice strains in the {220} grain family can be observed to almost stop increasing at an applied stress of~100 MPa whereas lattice strains in the other two grain families are still increasing. As 'elastic' strains are measured by diffraction, this observation implies that the {220} grain families have already started to deform plastically at that point of loading while the other two grain families are still deforming elastically. Residual lattice strains are generated by this incompatibility of elastic and plastic deformation among differently oriented grains. For example, if the material is elastically unloaded from the peak strain of this tensile test, the grain families will unload following their respective elastic moduli and therefore, the plastically weaker {220} grain family will end up in compressive residual strain while that of the {200} grain family will end up in tensile residual strain, as shown by the dotted line in Fig. 4(a) . These residual strains will either assist or oppose yielding during reverse cycle loading depending upon the direction of the reloading. Fig. 4(b) is a schematic diagram illustrating relative yielding of the grain families during a tensile test. Fig. 5 shows the axial residual lattice strains measured at the unloaded state (at 5 MPa) after various (a) compression and (b) tension interruptions. In case of compressive interruptions, with the increase of interruption strain, the residual lattice strains in the {200} and {220} grain families show a systematic increase in compression and tension directions respectively. In case of the tension interruptions, with an increase of interruption strains, the residual lattice strains in the {200} and {220} grain families show a systematic increase in opposite direction that is to tension and compression directions respectively. In both cases, the lattice strains in the {311} grain family remain nearly unchanged irrespective of the interruption strains, apart from a few points.
Yielding of polycrystalline material initiates by slip occurring in the grains which are favourably oriented, rather than slip occurring in all the grains simultaneously. As the grains belonging to the {220} grain family are the plastically weaker grains, initiation of macroscopic yielding in this material is dictated by the residual strain in this grain family, as it can be seen from the sketches in Fig. 5(c) that in almost all scenarios of interruption (except after 1% tensile interruption), the {220} grain family is the first to yield. Tensile residual strains that develop in the {220} grain families during loading will assist and the compressive residual strains will oppose yielding in the reloading tensile cycle. As shown in Fig. 5(a) , the higher the compressive interruption strains, the higher the tensile residual strain in the {220} grain families, and therefore, the lower will be the macroscopic tensile yield stress in the reloading cycle, which is exactly what has been observed in Fig. 3 .
To further clarify notice that the {220} grain family possesses a compressive residual strain of~300 µε and tensile residual strain of1 00 µε, in Fig. 5(a) , after unloading from interruption at 0.6% strain and at − 0.6% strain respectively. When a further load is applied in tension after the interruption at 0.6% strain, it has to overcome extra compressive residual strain of~300 µε in the {220} grain families before these grains start deforming plastically. In contrast, {220} grain family yielding is promoted by tensile residual strain when reloading after the interruption at − 0.6% strain. As initiation of macroscopic yielding occurs when these weaker grains start deforming plastically, so the macroscopic yielding will start at a higher applied stress after the interruption at 0.6% strain than the interruption at − 0.6% strain. Conversely, in the case of tension interruptions, the compressive residual strains in the {220} grain families oppose macroscopic yielding. For example, in Fig. 5(b) , upon unloading after the interruption at 0.8% strain, the {220} grain family possesses a compressive residual strain of 500 µε compared with negligible residual strains upon interruption at − 0.6% strain. When the further load is applied in tension at these two points, less stress is required to deform the {220} grain families plastically after − 0.6% strain interruption than the 0.8% strain interruption. Therefore, macroscopic yielding starts at a higher applied stress after the interruption at 0.8% strain than at − 0.6% strain, as shown in Fig. 3 .
It is possible for other stronger grain families to yield before the weaker {220} grain family when they possess high tensile residual strain and the weaker grains possess high compressive residual strain, again as shown in the schematic for 1% tension interruption in Fig. 5(c) . Nevertheless, as the residual strains must balance each other, larger tensile residual strains in stronger grains must be matched by increased compressive residual strains in the weaker grain families which decreases the macroscopic yield stress, and vice versa.
Elastic to plastic transition
Another interesting observation from Fig. 5(c) is that the difference in the macroscopic stress at which the 3 grain families yield also depends upon the magnitude and direction of residual lattice strains in the grain families. For example, in Fig. 5(c) , the difference in yield stress between the weaker {220} and the stronger {200} grain family is much higher for − 1% compression interruptions than 0.6% compression interruptions and likewise for − 0.6% tension interruptions compared with 1% tension interruptions. The higher difference between the yield stresses of the grain families means that the macroscopic elastic to plastic transition will occur over a wider range of stresses and vice versa for the lower difference. In other words, if the weaker grains have an increasing tensile residual strain and the stronger grains have an increasing compressive residual strain, the transition from elastic to plastic deformation will take place over a decreasing range of applied stress; that is the shape of the stress-strain curve for elastic to plastic transition will be sharper. Fig. 6 shows an example of such changes in the shape of the macroscopic yield curve with increasing tension interruption strains. Tensile residual strains in the stronger grain families and compressive residual strains in the weaker grain families increases with increasing tension interruptions, therefore, the shape of the stressstrain curve during tensile reloading is observed to be sharper with this increase of interruption strains. Fig. 7 compares shapes of macroscopic elastic to plastic deformation transition curves for interruptions after which the grain family has relatively similar and different yield stresses. In Fig. 7(a) after − 0.6% compression interruption, the weaker {220} grain family has tensile residual strain and the stronger {200} grain family has compressive residual strain, therefore, the relative tensile yield stress of all the grain Fig. 6 . Macroscopic yielding after interruptions at various strains under tension. The 'elastic to plastic transition zone' gets sharper with an interruption at increasing tensile strain.
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Compression yield test
This test mirrored the tensile yield test, investigating the evolution of compressive yield instead of tensile yield, following the same experimental procedure. The tension and compression interruption points for this test are shown in Fig. 1(b) . The results are presented concisely in order to avoid repetitiveness.
The measured values of the macroscopic compressive yield stress as a function of the tension and compression interruption points are listed in Table 2 and presented in Fig. 8 . Similarly but in an opposite sense to the tensile yield test, the macroscopic compressive yield stress in the subsequent cycle was observed to decrease with increase in the excursion of tensile deformation and to increase with an increase in the excursion of compressive deformation. Fig. 9(a) and Fig. 9(b) show the evolution of axial residual lattice strains in the 3 grain families after tension and compression interruptions respectively. A similar picture of the evolution of residual lattice strain (but in an opposite sense) can be observed in this test. With increasing tension interruption strains, the residual lattice strain in the plastically weaker {220} grain family increases in compression and that in the {200} grain family increases in tension. On the other hand, with increasing compression interruption strains, the residual lattice strain in the {220} grain family increases in tension and that in the {200} grain family increases in compression. The residual lattice strains in the {311} grain families, remain nearly unchanged in most of the points but show non-systematic fluctuations at a few points.
In contrast to the tensile yield test, the applied stress has to overcome the tensile residual lattice strains in the {220} grain families, to initiate plastic deformation in the macroscopic material. As a result, the macroscopic compressive yield stress will be greater after higher compression interruption strains and lower after higher tensile interruption strains; the exact behaviour can be observed in the variation of macroscopic yield stress with respect to the interruption strains, as presented in Fig. 8 . Similar observations regarding the changing shape of the macroscopic stress-strain curve were also observed for compression yield test (not presented here). However, contrary to the tension yield test, the macroscopic stress-strain curve for the compression reloading cycle was smoother with increasing tension interruptions, as the lattice yield stress for the stronger grain family is decreasing and that for the weaker Fig. 7 . Comparison of the shapes of macroscopic yield curves after interruptions at (a) 0.6% compression and tension strain and (b) 0.0% compression and tension strain. Table 2 Measured yield at 0.0005 strain offset in the reloading cycle after load interruption at various points in compression and tension loading for the compression yield test. The points of the interruption are referred to in Fig. 1 . grain family is increasing. In summary, the above-discussed results of the tensile yield test and compressive yield test show that the changes of microscopic yield stress during a reverse cycle of loading occurs due to the distribution of the forward loading generated residual lattice strains in the grains. Moreover, the changes in the shape of elastic to plastic transition part of the stress-strain curve during tension and compression reloading cycle are also due to the distribution of the residual lattice strains among the grain families.
Compression interruption points

Variation of peak stress and peak lattice strain
The correlation between the evolution of residual lattice strains and macroscopic deformation can be confirmed by examining the variation of macroscopic stress and residual lattice strain at the cycle peak point with respect to the interruption strains. Fig. 10 shows the macroscopic stress (a) at the peak tensile strain of 1% and (b) at the peak compressive strain of − 1% with respect to various tension and compression interruptions. In both cases, the macroscopic stress is seen to be independent of tension, or compression, interruption strain. The small difference between macroscopic stresses after compression interruptions compared with tension interruptions is owing to a slight change in isotropic hardening of the specimen with repeated cyclic loading in the tests. Fig. 11 shows the evolution of axial residual lattice strains in the three grain families with respect to various interruption strains. Whether the residual lattice strain in a grain family is compressive or tensile in the unloaded state, upon reaching the peak macroscopic tensile strain it has reached the same magnitude. It can be clearly noticed that similar to the macroscopic variation of peak stress, the residual lattice strains in all three grain families remain nearly unchanged irrespective of the interruption strain, except at a few arbitrary points. Thus, a strong correlation can be inferred between the residual lattice strains and the macroscopic stress at the peak 1% tension and peak 1% compression strain points of cyclic loading. Fig. 11 also shows that the magnitude of the lattice residual strains in any specific grain family is similar after tensile and compressive interruptions in the tension and compression yield tests. This evidence provides added confidence in the precision and consistency of the collected data.
Conclusions
Two load interrupted cyclic stress-strain tests were conducted using type 316H austenitic stainless steel samples at room temperature with in-situ neutron diffraction monitoring in order to elucidate the role of residual lattice strain in causing the Bauschinger effect in this material. The following conclusions were drawn from analysis and assessment of the experimental results. Fig. 1 ) and (b) lattice residual strains at 5 MPa after interruption at various strains in tensile loading (points O-AB in Fig. 1) . Fig. 10 . Macroscopic stress required to reach to the peak 1% tensile strain after the interruption at various compression and tensile loads. The set of macroscopic stress values for both tension and compression interruptions show negligible variations (within experimental error) with interruption strain.
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1. A systematic variation in the magnitude of the yield stress and shape of the stress-strain curve (in tension and compression) was observed on reloading with respect to the magnitude of interruptions under compressive and tensile load. Furthermore, no variation in the macroscopic peak stress was observed owing to load interruptions. 2. It was experimentally inferred that initiation of macroscopic yielding in type 316H stainless steel occurs by the yielding of the plastically weaker {220} grain family and therefore, following an interruption, the magnitude and direction of residual lattice strains in these grains dictate the macroscopic yield stress. A strong correlation was observed between the magnitude and direction of residual lattice strain in this grain family with the magnitude of macroscopic yield stress in both the tests. 3. During tension reloading, after tension interruptions, the macroscopic yielding occurred sharply and after compression interruptions yielding occurred smoothly. The change in shape of the macroscopic stress-strain curve was observed to correlate with the magnitude of residual lattice strains in plastically weaker and plastically stronger grain families. In tensile yield test, sharper yielding occurred with decreasing difference between the yield stresses of the grain families due to weaker grain families possessing compressive residual strains whereas the plastically stronger grain families possessing tensile residual strains. Smoother yielding occurred with increasing difference in yield stress between the grain families, due to residual strains of these grain families in opposite sense. 4. The macroscopic (saturation) stress at the cycle peak 1% tensile strain and peak − 1% compressive strain in reloading cycles were observed to remain almost unchanged irrespective of the interruption strains in both the tension yield and compression yield tests respectively. The lattice residual strains were also observed to remain nearly unchanged in all 3 grain families, irrespective of the interruption strains, at the cycle peaks.
The relationship between macroscopic yielding and microscopic residual lattice strain has been investigated upon reloading after interruptions at various tensile and compressive loads. A strong correlation has been observed between the evolution of residual lattice strain and macroscopic deformation including the cyclic yield stress and shape of the stress-strain curve at yield. This implies that residual lattice strain generated due to grain scale anisotropic elastic and plastic deformation is the primary source of the Bauschinger kinematic hardening effect observed in type 316H austenitic stainless steel.
